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1 1 

wjfeu m&^-**«8MHiiM»-*-axgfc, 

^46 tz &XWM £ It & n o R^mJKDtt "C * a Hftft flffcffi * * ttl i" & X@ h . 

2 ] 

t»»fcllffl*EE4fcl±1ltlBHJfc«E©*ffc* (AVb) c*fu, friB-^mffe^^ 
^iV^Sc*^a8Jw4fe^t-c*j6**ta*ffiSE'fk*^WSl5fe»: (AVbc) isJiO'ltSEff 
& (Kb) ^tbWLfc-t-ZJMt^ 

A Q e = K b X (AVb + AVbc) / (Ke q + Kp o 1) 

3 ] 

Htrier ^m?& k at*, s e> tJiam- &m m \z & it a an j^feife**** * # ffi-r & x@ 

mi Biio ^?Et^t^f ic&^v> xia Ex^mmo^mjE * * a ■** * x@ t „ 

mmm m tc * it * irsBfl-ttmBEoaefl:** * tmfBfema ©ant* * ami- * x« 

«^#ffltsis^t*^ mmnfc%mn.m.nmKMmffijE&m*mnLxmmmfc% 

5 ] 

mmfrumzmtm:* a v P o u mw&mjim^^ a v e q. twB*s*wwEE* 
tt«rsaiBiSc*moaE^** a v b , mmmEom* <* t ittrfB*ftjE#m a t±> « 

= A V b/ (AVpo 1+AVeq) tL&»^4 KIR©— ^cmffiO^SJfc**$C* 

iftis^mjE©3f mxsKi3v>-c. tHre^f^miMf * *LfeKrE«je^5»m*^* 
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#ffl$;Jxai**3l3 5 <0V>T*itf»— 3WB*OX*m»©3tettM*C*J6Jfe#ifco 
[f**3C7] 

[f»*3C8] 

«rSB«-ffi«K<oifffiie^isv»-c, age*'*?.*-* t L-c^^m«^ttrv^^®m 

[1**3(9] 
[1**311 0] 

1**31 1*5)5 O\/>-r*t*»--3[|B«<0X^cmtfe^3teJSc**»**5g*ffi«:fflv»T^5fe^ 

&mmxM * * ffi -r s xe t . 

[!**« 1 1 1 

|**« 1 5 ^v^i*fL*— 3iffi*<^X^««i0^ife«*»a:*5fe*ife«:fflv»-Cffi5£^ 
WiMM,%A & M- tb "t* & X@ i: •> 

[»*3i 1 2 ] 

tgoiiM * tz i±wj±4ktfri)*$> zmmmm Lxmti* tL^»^n. «riax^:*mo 

[M*3( 1 3 ] 

^naMHW*fiEt3ttt*riBH!Scmffio^kJi uvb) wlt, ifrfax^mm^^tt 

9c (Kb) fc^* & *JE3gfl: *PSEj£S: • WS^«:«!:fe«fR fc , 

^Mm^s^-r^fem^o^kft-e^^^m^^b^ (Keq) fc^atfcjfe-rafe 

5fcl&*«»*^*<b*CWi-*^«JEEO^k*^**fi-Mffifl^5e» (Kp o 1) £ 
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A Q e = K b X (AVb + AVbc) / (Keq + Kpo 1) 
-?§63;ft45S;*ffiv>T, 1»|B«IIWjf«£E4fc»itiriBWI&*ffi«)*ft*AVbOH«Li: LX 

ttrra^femm^MAQ e *#m-*-4tii#3ii 2 ffi*o-&*tfe©asjfe**&*«5£« 

fio 

1 4 ] 

mnaz: &® m k at *l 4 «* & friam^ m t & it 4 as jg*isc*m^* zn&ir&mfe 

friB9f jess &~ * * ttr ibjs m# <z> ^<bs * * m -r 4 ^m* mtmrnn^ tzmz., 
1 5 ] 

*&iB*£^ift«mfc**#ffi"f 4w*3i 1 4iB«o-^mm^^mm^,s«^go 

16] 

mBfl*mffi*fl:i:* a v p o u mumwjjgzftM.* a v e q, uriB&awmffit £ 

ttt&IBIJBi&*m<*>3Efl:*fc A V b . mtmiEmkZ a t Lfc*&£\ miB*iiE#ifc a a 
= AVb/ (AVpol+AVeq) TR$ tLSW*^ 1 5 IB«W— ^«7&O^Si&**5l. 

1 7 1 

#ffi§tL^5-MBEk, «TSB«ll5fe3teiSc*«$t*fc^*'^v>"C, iitrlB^mm Soffit" 4 W 

mnasi 1 8 1 

Ifff*^ 1 9 ] 
[»*»2 0] 

flMB^IIttS MfB-^:STfeoM^ia«•r , -^ * LT«B£^4fijKiM5&tt*fllx. 
[If ^2 1] 
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warn* 

[0 0 0 1] 

KftStt* (PEV) ^WyjyKfS (HEV) *-9<DMt)m 

is x v&mnffivmmm t ltii $ *i* - v * * (ni-mh) * ? t v a ¥<o 

-^MM<r>n^m. (SOC : State of Charge) Zmfe-tZ&ffiK m^Zo 
[W«»] 
[0 0 0 2] 

fl£SU*K HEVm -^»<^^j±, m«E^ iajK^Sr^ttSL-C-^f&^^S 
(J£JIT\ S0Ci«n) fci&HLKJ: i3«5feU ¥WOi^if^W^ A < J: 

s o c * jeh n jijgi- s i t k & * . 

[0 0 0 3] 

I *»£U ^omSfEO^f }§Mt / I £ft-#U SfcfiKT, lilffV, ««fMK3Hi/ I 
<DW%tfrb, Wt®M£.Lt:XM<OfrW*.E.V c (t-1) ^Vc (t) fcLTHfrL-C, 

fltjEmsv (= v- v c (t) ) auEWEv tmaei t<D^Tr-?*m%k 

[#^m 1] 2001-223033 
[■f&fJJ^Hi^] 

i&wumfcL x i t-rznm] 

[0 0 0 4] 
[0 0 0 5] 

MK&i&iJJtllMtf^tU i^l^SOCOi^ltiotLl^o #^ 5£ 
jfcmv- H^IHi «5 %/>$v»»«fr (00 AWT, 1 h i:MLt± 2 AO 

[0 0 0 6] 

Lt, ff0«^L/cm?IfeO^MmBEV c (t-1) tVc (t) fc LTSfrU rfrMlgffi 
[0 0 0 7] 

m*iifcii3feias**t>*^"^ soc i x zrmwzw:®-? 

[IS® * & ^ * o^S] 
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[0 0 0 8] 

mimti2>w.mt, mmmKnfcLtz-frw.mo^m&tvm.r- ? m.r- 
^^mm^ir^jimt, wfcvmm&ft mm<Dm&ftw.m&£rfifcmmx 
mfcommft wx.&. ±50 a) mk<n&r-9m*ft'&m£i&mwxmfcm. 
6 o-tv^v^o^i oil) m±-e£^ ^Mcoa-r-^^wftf^^it'S 

^JfcEm^firt*#r5e<Oi&ffl|*| (flJAtf. 0. 3 Ah) K&%> 0kW) ^mtz^fitzm 

59 ifiibtz&nmz&w zmmtfifv <D$f<Dm>i±wfrx$> zmntftms. (v s e p) 

*^^F«LT Wilt l 0®m) m?zZtitzWi&K, -^MM<D^W±-h-hmtL 

iff (voc) zn.&ir2>xmt, mimm (wn$. i%-m) \z^z>mn^m , i£ttz 
*o^t, -^mm^-r^>m^5tescmm^,i: ( a q e ) ^#m-r^>x®t ^^tf^^-c 

[0 0 0 9] 

^ftfi (AVb) -^mm^^tt^i^mm^s^^LT^^tt^mE 

^bfi^PS^ic (AVbc) & £ OH^iSc (Kb) ^^^l£^-t-^X@i:. Z^cli 
Mi-^^mtl^^bi^^^fem^^b^ (Keq) tf^t^ISJ:, Zl^mrfe 

tti-ZfrMWJ£<7>mtmx$>2>frMm]±§££.fc%t (Kpo d ^^^^i-^x^t^^- 

tMll^lAQefi, A Q e = K b x (AVb + AVbc) / (Keq + Kp 

o 1) xmzuzttm^x, mnffim&t tznmi&n.i±vmtM:&vb<Dmmt Lxn 

[0010] 

m*hiftimm\'&tt&miEtti&m'm%m. ( a Qm) srntB-r&xst, m^mmm.^. 
mz&<o\>x-#Lmm<D%-mw.j± (vpo 1) ^#m-r^x^t, m^&mm.'m^Km 
^x~^mm(ommt! (veq) fcjtai-t&xiii:, ^f^F^ic^it^^mjEo^i: 

m (A Vpo 1) *J J: OSMt* (A Veq) fcltffli- fcXgfc *3fe^Sjfc 

i«fi[*jEEoag^*t:3fe^v>T % cmmi ( a q e ) a>mmztiz 0 

[0 0 1 1 ] 

fkffim&ttz&ffli&mj±<Dmtmi l z&'3\,*x, mfe%i6itt*AKM-t&mjE%& («) 

*Jtmi-4XSS:-&*, i^tll^i ( A Qm) tcffijE#»«:** tr«5e55»:«« 
(A Q e ) *»#ttl§tL4o 
[0 0 12] 

iit, ^SSEMi^AVpo K ®m^J«S^AVeq. ^W«JE*fel±M 
KcmffO^kiSr A Vb, ijEi^aL^, **IE#gkal±, « = iVb/ (AV 
p 0 1 + A V e q) X&Ztl&o 
[0 0 13] 

#MjEO#ffiXjgfc:&v>T\ Sf5eJHM«rC»tB*^«3fe5l5ifc**it* ( A Q e ) iz 
afe-^v>-f|UttS*Lrt:4ME*EE (Vppre) iBJfefeifemm^fi ( A Qm) 

frmw.& (vpo 1) 3j» s #m$tL^ 0 

[0 0 14] 

itz, jg**OJtffiXet^v»-c. 9fJgJD3Wltr^ltW$tLfcfl|j£5fc&*«^l: ( A Q e 
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) fcafc^v>T#aiS*ifcjgm:& (Vepre) fc, fflOJfe^**^* (AQm) £K&*3 
V>T, jgm* (Ve q) 7& s Jfm£ti&o 
[0 0 1 5] 

[0 0 16] 
[0 0 17] 

^-^mytko^mm^aa^fe^fflv^T^t^i&mm^i ( a q e ) *#ffi-**i5g 
i^ll^tc^v^, n^*ifco^*«JEE (v P e) £#ft#i-&x*ifc£ 

[0 0 18] 

*-^*?tfco^ifc«m»*«ijfe*i**fflv>Tajfe^sc«*$cjk (a q e ) fc^m-r^x^ 

fc, «Mli^ii:io'v>t, (SOC) ^#tBi-^XSi:^^ 

[0 0 19] 

mKmti&mmzmmr-? (i (n) ) tLxmm-r&mmmMmt^ rMn^^f 
^EE^mj±-r*-^ (v (n) ) t Lxmfc-t zwmmfcwt , *aai3e«**6^*aE < 7'- 

1*1 («iLif, 0. 3 Ah) K*afcv»?fcflO tfmtzZtitzm&K, Miwlf-^i: 
it* m^-lf nw^FOHffi§JM-^*^^#mJE (Vsep) *#ffi-raatfW!fWEift# 

LT 1 0#H) StfcS*Lfc»£-£, Z^mtfe^SS^WJEfcWiftmjE (Vo c) 

&*ffioae<b*^*^v^-r, r^itcMt^iOTiiM ( a q e ) *$tm-tz>m 

[0 0 2 0] 

2£3&IE £ ~ ^fc* ilfeO*ifc*« jR** jgiliS 54 £ <b % W WE 4 fc 14 M Jfe«EO 
mtM (AVb) WLt, Zl^mm^Wtt^J:U9Bifc*JRJ8t-<K^U-C*Jg$*t*«JE 

*^soiH»3feak (AVbc) &*Tmmk& (Kb) ^^-^ig^i-^mjE^biP^^ 
*• ^ * isjfe-r * Mrntj gftfcsctfcjgas t „ - 4 vftmmvm 

JE»^3feSfe (Kp o 1) I^tll 
^ifWl±> A Q e = K b X (AVb + AVbc) / (Keq + Kpol) T^£*L& 

Q e *H:Wi-*o 
[0 0 2 1 ] 
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Mfrbmfcfflm K^if^m^ttkm.m.^m. ( a Qm) £#tai-&$j^ 

^iStmm^gntasB^ «ij^femm^i:^»o^-cz:^mtib^^mi± (v P0 d * 
#tBi"^^^i£^§^x mfcfti&mm^mz&^x-&w.m<7)&mj3 (veq) 

po i) %nmir2>%-mw,E.mk&mn®t, m^mm (0Hx.nr, K*»t*jB* 

ao&ft* (A Veq) **mi-*jfe«*SE<k*a*ffli:«rfltx., i^Ml^ill 

v>T, $£%fttt**l* (A Q e ) £#ffi1-&<> 
[0 0 2 2] 

*sfe^sft*«jft*ait«5tt, frmmizmm, nm^mtst. 
ifcmm^c* ( a q e ) zytm-tZo 

[0 0 2 3] 

Jfc«ffi03E^*«:A Vb, *tIE#$t* a b Ltzm&, mjE&Malt, «=AVb/ (AV 
p o 1 + AV e q) X~mZtl2>o 
[0 0 2 4] 

**«E*#«tt^ m^mmm^nm^fitzm^.%ikm,m%M ( a q e ) ta^Tir 

ffl$*Lfc5ME*E (Vppre) iBlje^&**5C* ( A Qm) fcKSo*V*T, 
JE (V p o 1 ) fcltffi-r&o 
[0 0 2 5] 

Bfsenwmfcttwsftfcajfe^m*** ( a q e ) 

-C*ffiS*Lfcjg*2j (Vep r e) «Hj£^i!c**5C* ( A Qm) tCio'V^T, j£S 
# (Veq) ^r^m-r^o 
[0 0 2 6] 

(n) ) is**?*-? t Lx^&mffi%tix^zfrmm&- : fci&.mm%m!&&*&mLx 

[0 0 2 7] 

K^-o'^X, M.mmfcUfrb<DUm.T-9 (T (n) ) b LX^ribmm^ti 

[0 0 2 8] 

& r^iiw^ttSMlgit £ «t «j #m $ tifcmjfefeftMSt* ( a q e ) 

v>T, -#Mm<Ofi-Mm.E. (Vpe) *?W*1-*#«B&#ttll^fc#*fcfc^*>& 
[0 0 2 9] 

v>t, (SOC) *n:m-r*^#*»»«»*fllx.fc«>wc**o 

[0 0 3 0] 
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c mfcffim&fa±. l , s o c «sk «t a mffe^^MJf® ^s^-ft^is t % & 0 
[mm * mm-t & tz # o * & ] 

[0 0 3 1] 

[0 0 3 2] 

i co§Ufe^lO 

HI 1 14, #3&i30|g 1 ^^»S^#^m?tfe/N 0 7 * y^fA<7)-iWl?:it7 , n ? ^ 

H 1 ^jSV^T, fcife^y * WfA 1 A (4, Hffe/N'y ^lOOi, "7003 

0 lAttftl^W, 
[0 0 3 3] 

[0 0 3 4] 

mMCU 1 0 1 AK£v*-C, 1 0 2litE-fe>t PFHI^) KJ: O&tBStLTtmife^ 

•^io oi*)^^-mtiii-/n y ? K#vziffi*wmzm5E.v>*r>-? ] ) yrmfflxm&r-? 
v (n) kLxmfet&waE.m%M-?, i o 3(4m$fs-fe>^ i^mm) Kn^^tm^fttz 
nm^v? i o o<Dft&mm.m*mfcw>7v y^mmxmm.r'-^ i u) (-g-o^ 
■^■tt^s«*iqj56»tfc«*iRi3&»*SE-r) t Lxmfe-rz'g.Tfcmtemx', io4i±mm*>v-( 

*t (n) t ^xmfc-rzmtmMBx&Zo 

[0 0 3 5] 

WffiiWJfefflJl 0 2frb<nW t &T-9 V (n) i:, IlMl 0 3-4^©Il7'-^ I 

(n) «, ®.r-?tLx. mnffimmmn^i osat^w, mnffimmw&Bi 
0 5(±, t-r, ^jcoaao^fcLT, ?Es^t6] (-) t&njjm (+) n*tts*aE7* 

(n) <DHim%.<Ol&mft (fll*.**, ±5 OA) K&<9, as«;frfafcJ&*:frl6jfc*3 

»taw«Ef-* i (n) ©fli«c*«3rjeikJa± (flitf, 6ot>^^io« 
, *feft7»-^fl5t»*«)3tej&mm*;*3m5feoiEiirt ($ix.t4, o. 3 Ah) 

^JEr'-^V (n) tlif-^I (n) ^7& S ^T«*S t¥M^ *o 

[0 0 3 6] 

iftfSEilf^l 0 5(4, m$h%®,T-?frb, Wfb-fftfe* k*<0^&:*M^ 

OIOIM (mffitJJt) T?*4«ftft?(f*ffiV s e p *Jfffl1-£ 0 
[0 0 3 7] 

(n) tm^T'-^I (n) tt*fc, MJft«JESIJK|51 0 6KA;&3*l* 
o HMEif^l 0 6 {4, t^lIM (fllilf, Wfcf-* I (n) ot&nm&i 
0A*»lf*4) 4fe(±*JEE*# (MxJf, HEr*- * V (n) OggltSri* 1 V*ffiX$> 

mJEr'-^V (n) OWfllV a v e JC, *aE'f-^ I (n) Offtf I a v e 
Su-fitRc o m KfitJI L in x.T, gB n B p«lc4^mi±I^T^^ffiiEL^^mJ±V o 
c £HU}1-& (Voc=Vave+RcomXIave) „ 
[0 0 3 8] 

HkfiffiW£3MM& 1 0 5 frhvmmtin&V sept, F^ifcmJEiSJtgB 106*f>OH 
jftWEEVo cf4, MfeWZmmni 0 7KA2/£*U ifC±E«3BU*fl 1 *»fc^fe*# 

#3a»**l*W««UT|»fe$ix*:*-S-fctt, HlfettJEVo c**3MRS*l, fljglffiVbt 
LTtfcS2j£tt3o v*1**L<a&#&fi/i$£v^£-f4, lEf-^V (n) fc**7* 

(n) O»7 r -^* s ffSE^#*tL* 0 
[0 0 3 9] 
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MtettMttM 1 0 7 * <£>$«5eSEE V b M\ »|j£«JESMMtiRir« 10 8 KXJd £ tL 

, ii-csfjgjwiw i^m) tc*»t*wje*ffivbo^b* (auemER-fb*) 

[0 0 4 0] 

«E3Mt*WIi8EJ£»: ( A V b c ) • f!^#ifc (Kb) 11711, iffl^mJE V b a> 

OM) flHRfcJ: 0*36$*t4*JE«*4m4ift:«ffLT, tif-^v (LUT) 1 
1 7 1 fc^aiBttSti/CV**, ajEtr/<9*-*fcL;fc*ffi*fl:*©lliES£8feAVb c £ 
itffWWMfcKbfrfc, *ffifc'fl;*<09M&&BcAVb cj3it>U^«:Kb *^*l8:jfei- 
So 0Ox.«T. a«3&*2 *ffi3E^*OWiSES68feAVb c tLTO. 0 1**JH (V 

) *«LUT1 1 7 1 eEiSfttv>4. Si&#$cKbte, I^yXfAl^MTM 

[0 0 4 1 ] 

feWimftfeWt. (Keq) wagm i sit -^mifcot^^ifcrn (mm &mk& 

#LT, IMBf- 1 /* (LUT) 1 1 8 1 K^fcUttStvCV**, SK*'^ * - * i: L 

fcsocttfli** (flxjf, soc^2o%^e>8o%i"eoii) -eo^em (4fc»±ik 
m) w^csjwW-rsfewti^fcssfeKe q«mi*^ ©Kansas i o 4 -ctaa 

5£S*Lfci&K7'-*T (n) i:Sc?V>T, jg**Sg^3feSkKe Q^^K^-tSo «x.WT 
, iftj£**2 5*CT?. te«*3E'fkje«:K e qi:U0. 1 ^;H/7>^7 • 77- (V/ 
Ah) #LUT1 18 1 lC|Bti$ttTV^o 
[0 0 4 2] 

(Kpo 1) 1£teS1$ 1 1 9 H\ r^fcmife^Bltt^asftW (ttffl) 
i:^Lt, #,|,t-7;1/ (LUT) 119 1 KJ-tb&MZtiX^Z, i&JK*/*9.x - * 

<b, fflft«l3g«l 0 4"CiWje$tL/iaK'7*-^T (n) fclfec?v>T, «-*«JE»fejaftK 
p o 1 £^#>!&5£1-&o ^x.if> S^ s 2 5t), SOC^*6 0%T% 5MMJE5fc&j£»:K 
p o 1 t LT0. 1 *>h/7>^7 • 77- (V/Ah) ^LUT 119 1 K|E'It£tL 

[0 0 4 3] 

i«5fe*BEas<k*iftlt«B 1 0 8 fr<o<Dmj£M&mk& A Vbt, mJEf^tSM^lfc • 11 
1 1 7 *&omffiSEft*P»5eafeA V b c . Di^#lfcK b fc, jg**SE'fkje 
SfcSt^l 1 8*?>OjB«*SE'fb5feakKe qt, ^ffi«BE3&^3fe8klSJSfe«R 1 1 9*fcO# 
tlEM^Kp o 1 \*. «Sg^Stfc*«»***« 1 1 4 AKATJStt&o 
1 1 4 Ali> 

A Q e = K b X (AVb + AVbc) / (Keq + Kpol) Tr^S tL^^^fflv^T 
> iffl^mEVbO^bSA VbOMgci: Lti^tt^iAQe 
[0 0 4 4] 

H^SA Q e K^o*v>T, Wifely ^100 ftO^-mffcT'n 9 * £ £ & ^g^g S O C 

&o #«EWHit«l 1 6ii> #17-7^ (LUT) 1 1 6 1 £^i£>rettS*L"CV>& 

fcttS:*?,, fflK«lSfe«l 0 4-e?IiJ^$tL^ajSr , -^T (n) K*o*v>T, ^SlffV 
p e *StHt-t*o 
[0 0 4 5] 

[0 0 4 6] 
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[0 0 6 2] 

m 1 O^ili^JK^fc^fc 1 0 8 ^ «b OijasSWEESEft* A V b „ 
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